H
onoring patient prerogatives for patients who are incompetent to provide instructions (unconscious or with dementia) requires direction from an appointed proxy (Power of Attorney nearest relative) or written instructions. When a proxy is unavailable, written instructions form the sole basis for treatment decision making. Given that the intent is to provide care consistent with patient wishes (neither overtreating or undertreating), understanding these written documents is an imperative. If fidelity to patient intent is the goal, at least some written documents fall short. Our studies suggest, for example, that living wills can be misunderstood. [1] [2] [3] Others have suggested that treatment decisions based on a living will may not be straightforward in some situations 4, 5 and may fail to reflect patient preference when substituted judgment (proxy) is used. 6 The scope of the problem is significant because the proportion of those older than 65 years with a living will is upward of 35% according to the Centers for Disease Control and Prevention. 7 Evidence suggests that physicians are undertrained in the interpretation of advance directives. 2 Paradoxically, training sometimes yields little improved understanding and comprehension. 8 Misunderstanding aside, another problematic area for a living will is portability: it frequently does not accompany patients during transfers (cited by Wenger et al, 9 2012 ). Physician orders, in the form of Out-of-Hospital Do-Not-Resuscitate (DNR) orders, have been used to bridge the gap in directing care during transfers and to curtail unwanted resuscitations by paramedics. 10 However, DNRs, too, have been subject to misinterpretation, resulting in compromised care to patients. 11, 12 As well, these orders are restrictive in focus-they do not provide clear guidance in terms of preferences if resuscitation is irrelevant.
In an attempt to remedy some of the deficiencies of the living will and Out-of-Hospital DNR orders, the Physician Orders for Life-Sustaining Treatment (POLST) has been added to the cache of patient documents. Use of the POLST has received national recognition and policy support and is being rapidly enacted across the United States; at least 20 states have launched POLST initiatives. 13 As further attestation of its adoption, Hickman et al 14 (2004) found that POLST forms were used by 71% of nursing homes in Oregon. Another survey of the Portland area found that emergency medical technicians perceived the form helpful in 93% of cardiac arrest scenarios but in only 63% of non-cardiac arrest scenarios. 15 The emergence of POLST reflects a so-called paradigm shift, from that of a legal transaction to one of portable, goal-oriented, end-of-life treatment. It is distinct from a living will in that it is not an advance directive but rather activated physician medical orders that become part of the medical record and are to be followed by other medical personnel. Although these are physician medical orders, 70% are often completed by nonphysicians but are activated by a physician's signature. 16 The POLST is a brightly colored form ( Fig. 1 ) and attempts to address the issue of intervention and care when patients present in cardiac arrest or requiring lifesustaining treatment. The POLST form follows a treatment hierarchy, starting with resuscitation if the patient has had cardiac arrest (orders for cardiopulmonary resuscitation [CPR] or DNR, Box A of the POLST form) and followed by care when not in cardiac arrest (Box B, comfort care, limited care, or full treatment). These selections on the POLST form represent the focus of the present study. If understanding written documents is the imperative, assessing comprehension of POLST forms should assume high priority especially in light of its current level of dissemination.
As POLST continues to gain momentum, how well are POLST documents comprehended and do they result in treatment consistent with patient wishes? As with any document that directs patient care, emergent treatment situations require clarity because time is a matter of saving life or withholding treatment and allowing death to naturally occur. Therefore, 2 criteria emerge for POLST documents: fidelity to patient treatment preferences and clarity (e.g., easily comprehended). Reporting on the agreement between POLST documents and treatment by emergency services in Oregon, Richardson et al 17 (2014) reported that 84% of those who wanted CPR were resuscitated and 78% of those with DNR did not receive resuscitation. Their data suggest rates of discordant treatment of between 16% and 22% for overtreatment and undertreatment. Is this acceptable?
When examined under the scrutiny of document clarity, several state-based POLST Web sites have intimated that some issues exist. California issued a white paper suggesting 250 changes, 18 and Delaware issued a statewide declaration to discontinue the use of POLST because it was being inappropriately used. 19 Rather than a standardized content, POLST forms have undergone modification or have been adapted to specific patient populations or types of treatment facilities, [20] [21] [22] which could complicate implementing educational programs. Regarding education, we are unaware of any specific educational requirements for using this document. Finally, POLSTwas never fully tested for patient safety with respect to critically ill patients before its advocacy and use.
Because there are some indications that POLST documents are not fully understood, the present study sought to evaluate physician understanding of POLST, as a stand-alone document and in the context of clinical scenarios, recreated from the medical peer review process, involving critically ill patients. We hypothesized that, in this context, the POLST document can be confusing.
METHODS
This was an Internet survey-based (SurveyMonkey, Palo Alto, CA) study designed as a prospective convenience sample of members of the Pennsylvania Chapter of the American College of Emergency Physicians (Pa-ACEP; 855 members). The survey required participants to review POLST forms (Fig. 1) , which portrayed several levels of intervention, from DNR/comfort care to CPR/full code. Questions prompted respondents to select a code status and determine whether to intervene on the basis of clinical scenarios ( Table 1 ). The initial set of questions merely portrayed a POLST document formatted as DNR/full treatment and asked the respondents to assign a code status (DNR, full code, or unsure) and define DNR (full care or comfort care/end-of-life care). Ensuing scenarios portrayed patients who present critically ill and then lapse into cardiac or respiratory arrest. For scenarios A to D, POLST forms specified DNR with full or limited treatment. Scenario D duplicated the content of A to allow determination of the respondents' response consistency/reliability. Scenario E used a POLST document specifying DNR and comfort measures; and scenario F, CPR and full treatment.
A final set of questions sought to understand the respondents' comfort with the POLST. One question asked whether the respondents felt that patients were adequately informed when they consented to treatment limitations. A follow-up asked whether the respondents were comfortable withholding these treatment limitations on the basis of the perception of informed consent. Response choices for the former were "yes," "no," and "unsure"; and for the latter, "very comfortable," "comfortable," and "not very comfortable."
For the purposes of this study and because these are life-ordeath decisions, we defined consensus as a supermajority of 95% or more, consistent with precedent. 23 Given the inherent sampling error, we used the lower bounds of the 95% confidence interval of this threshold, 92%, as the cutoff. Response rates that failed to attain this threshold failed to show consensus, suggesting misunderstanding and/or confusion by the respondents.
Responses were anonymous, and written consent was not sought. Prefacing remarks noted the voluntary nature of the study and advised the respondents that completing the survey was evidence of consent. The Pa-ACEP study was approved by the hospital institutional review board, distributed by Pa-ACEP and conducted during a 4-week period, and concluded October 2013.
The survey design was consistent with tenets of survey design as described by Carmines and Zeller 24 (1979) . Validity was strictly based on both face and content as determined by expert review. Reliability was assessed by a variant of the split-halves method via duplication of a scenario (scenarios A and D were identical). By precedent, an alpha of 0.7 is considered acceptable internal consistency and hence internal reliability. 25 Our prior studies formed the basis for the present survey. These surveys have demonstrated acceptable intrarater agreement, internal consistency, and content validity. [1] [2] [3] Data were summarized as overall rates for choosing code status and treatment decisions. The McNemar test was used to analyze the degree to which the respondents changed coding responses on the basis of like scenarios (A, B, E). Given that repeated pairings were contrasted, a Bonferroni correction was used on the threshold for significance (0.05/3 paired comparisons = 0.017). Subgroup analysis was used to determine whether demographic characteristics (sex, age, experience, etc) exerted an impact on these rates, based on the χ 2 or the Fisher exact test. On the basis of prior TRIAD VI: POLST Emergency Medicine study, 1 a priori power analysis indicated that 45 participants per group were needed to discriminate differences of at least 25% in patient code responses for subgroup analysis. Type I and II error levels of 0.05 and 0.2, respectively, were used in the calculation. For paired comparisons, this sample size would afford 90% power to detect a 25% difference. Survey reliability and internal consistency were assessed using a test-retest approach (scenarios A versus D) and measured using Cronbach statistic. For these tests, the threshold for type I errors (alpha) was set at 0.05. SPSS version 12.0 (Chicago, IL) was used for all statistical tests and data reduction.
RESULTS

Demographics
Of the 855 members of the Pa-ACEP, 223 provided responses (26%). Of these responders, between 161 and 165 supplied demographics ( Table 2 ). The mean age of the respondents was 42 years, and approximately half were men (54%). Attending physicians constituted 81%, and 36% of the participants received POLST training for a mean (SD) of 1.3 (1.0) hours.
Overall Responses
When shown only a POLST document denoting DNR/full treatment, 59% selected DNR, 14% selected full code, and 27% were unsure of the code status (Table 3 ). Approximately half of the respondents construed DNR as comfort care/end-of-life care. For scenarios A to D, which specified DNR and either full or limited treatment, most of the respondents chose DNR as the appropriate patient code status (59%-84%). When the POLST document specified either DNR with comfort measures (scenario E) or CPR with full treatment (scenario F), the respondents selected either DNR or full code nearly exclusively. On the basis of our criterion, 13% (1/8) of code status/care questions and 17% (1/6) of questions about intervention led to consensus. For similar scenarios (A, B, E), between 17% and 32% of the respondents changed their answers (Table 4 ). In 2 of the 3 comparisons, the percentage of those who changed coding answers was highly significant and satisfied the threshold imposed by Bonferroni correction (31%-32%, P < 0.0001).
The majority of respondents generally expressed agreement that they were comfortable with the adequacy of patient informed consent as well as limiting treatment as denoted on POLST documents. For the comfort with consent, 40% (89/223) agreed, 13% (29/223) disagreed, 21% (47/223) were unsure, and 26% (58/223) did not provide a response. For comfort with limiting treatment, 63% (141/223) were either "very comfortable" or "comfortable," 11% (24/223) were uncomfortable, and 26% (58) did not provide a response. Responses to these questions failed to reach consensus.
Subgroup Analysis
Sex exerted little or no effect on responses ( Table 5 ). The maximum difference in rates of response between the male and female physicians was 9% across all scenarios (P = 0.052). None of these differences reached the established threshold for significance.
By contrast, age of the physician affected responses. For physicians 40 years or older, rates of choosing DNR were between 17% and 31% lower than younger physicians for 3 of the 6 scenarios as well as the stand-alone POLST document (P = 0.008). In 3 of 6 scenarios, treatment decisions varied by 17% to 18% (P ≤ 0.040).
Similarly, physician experience (as characterized by the dichotomy of "attending" versus "resident") also affected rates of responses. The rates of choosing DNR by the attendings for 2 of the 6 scenarios as well as the stand-alone POLST were significantly less than the residents (19%-32%, P = 0.029). Decisions to resuscitate were higher for the attendings in 2 of 6 scenarios, but these differences were not significant (13%-19%, P = 0.075).
Prior POLST training had little effect on either rates of choosing DNR or treatment decisions. Differences for the former varied, up to −8% to +13% (P = 0.075). For the latter, differences in rates were not significant (0% to −13%, P = 0.058). One exception was scenario E, for which training affected treatment decisions by 14% (P = 0.003).
Level of comfort with treatment-limiting POLST had little effect on choosing code status or correct decisions. Differences in the decision to assign a DNR status varied from −6.6% to 13.1%; the latter was significant, however (P = 0.029).
Differences in rates of treatment decisions were similarly varied, from −9.7% to +11.3% (P = 0.297).
Consistency in Survey Responses
Comparison of scenario A and scenario D (identical scenarios) showed acceptable consistency for code status (0.791) and treatment decision (0.825).
DISCUSSION
The POLST provides medical orders that are to be universally honored across various health care settings. It has become a national paradigm and has rapidly become embraced. The POLST is to be used for patients who are of "progressive chronic illness or frailty, in whom it would not be surprising if they died suddenly within a year." 26 It has generally been adapted for use for those who are of advanced age, terminal conditions, and advanced illness; patients expected to die within 6 months to 1 year; residents of nursing homes; and those in palliative care/hospice care. However, even with national recommendations, states can customize their POLST process, as recently seen in Maryland, to be more inclusive, adding assisted living programs, home health agencies, kidney dialysis centers, as well as all patient admissions and transfers. 20 In addition, states can customize form content, color, formatting, and the orders it contains. These changes, perceived as minor, may produce unintended consequences affecting patient safety.
Studies during the past decade indicate fidelity of treatment to POLST orders as well as its usefulness in directing care. Reports of nursing home residents suggest that DNR indications were upheld, 27 medical interventions were consistent with the level selected, 26 and POLST documents were consistent with patients' treatment goals 90% of the time. 28 Studies of emergency medical services providers support the nursing home data. As stated, a survey of the Portland-area emergency medical technicians perceived the form helpful in 93% of cardiac arrest scenarios but in only 63% of non-cardiac arrest scenarios. 15 A study by Richardson et al (2014) reported that 94% of patients with a POLST order of DNR died before hospital admission. This finding alone could have a major impact on the $170 billion annually spent on endof-life care expenditures. 29 This same study reported that 84% of those who wanted CPR were resuscitated and 78% of those with DNR did not receive resuscitation. 17 This supports our mounting concern because some of these studies clearly indicate that not all treatment was consistent with intent of the POLST form. Further, these studies do not ensure informed consent on the part of the patient because this has yet to be determined by any published study.
The present study stands at odds with some of these reports of the utility of the POLST document. In particular, we previously have shown that adding patient code status to a living will is helpful but does not fully resolve the ambiguity of the document.
2 It (11) 23% (7) 71% (132) 41% (22) 44% (24) 15% (8) 32% (54) <0.0001 A:E 91% (108) 6% (7) 3% (4) 69% (119) 51% (27) 42% (22) 7% (4) 31% (53) <0.0001 B:E 95% (137) 2% (3) 2% (3) 83% (143) 47% (14) 43% (13) 10% ( was not surprising then that POLST orders can be confusing. Our survey data suggest that between 59% and 84% of respondents chose DNR as the appropriate code for clinical scenarios involving a POLST document that specifies DNR for cardiopulmonary arrest and either full or limited treatment for emergent conditions. Up to 20% of responses reflected uncertainty (respondent unsure of the answer). Decisions to provide resuscitation varied from 25% to 74% for clinical scenarios involving a POLST form that specified DNR. On the basis of the criteria we posited (95% concordance), it is clear that consensus was absent for most of the survey responses. In turn, we interpret this as reflecting misunderstanding and confusion about this document. When POLST documentation provided a more consistent treatment picture (e.g., when either DNR/comfort measures only or CPR/full treatment was specified), correct treatment responses improved to 90% to 95%. This suggests that the POLST document may be viewed (and interpreted) in a holistic manner rather than a strict hierarchical algorithm. It is likely that this misunderstanding is not confined to just the population under study. Initial POLST research may have forewarned of concerns that could develop. Before Oregon's statewide adoption of POLST, a so-called Medical Treatment Coversheet was piloted and shown to result in inappropriate withholding of advanced emergency treatment by 18% of acute care providers. 30 More recently, California issued a white paper suggesting 250 changes, 18 and Delaware issued a statewide declaration to discontinue the use of POLST because it was being inappropriately used. 19 In their analysis of POLST registry data from Oregon, Fromme et al 31 noted that half of the orders that specified DNR also included either full or limited treatment for noncardiac, life-threatening conditions. Their conclusion: although the DNR order does not mean "do not treat," there is substantial evidence that DNR orders influence care more broadly. Despite their conclusion, the POLST form and process are still being advocated for nationwide adoption and use. Another recent study affirms this concern as early DNR designated within 24 hours of out-of-hospital cardiac arrest revealed statistically significant decreases in critical hospital interventions, procedures, and survival to discharge. It affirms that early advance care planning completion with DNR designated within 24 hours is premature given the early lack of prognostic indicators after out-ofhospital cardiac arrest. 32 In addition, registry data illustrate why clinicians should not use the term DNR to infer more than an order specific to resuscitation only, regarding the patient's wishes. We suggest, then, that our data are consonant with prior reports and indicate that POLST forms can be misinterpreted.
The ideal conception and implementation of POLST orders, as well as advance directives and DNR orders, should have their basis on in-depth and frequent communication between the physician and the patient. Bomba et al 33 (2012) note, "Shared medical decision-making must be well-informed." In this regard, are patients provided adequate information that is consonant with informed consent? For example, for patients who agree to DNR/limited intervention, does this include refusal to both airway intervention as well as defibrillation? Are patients agreeable to not receive lifesaving defibrillation in the setting of a critical yet treatable illness in which advanced cardiac life support could be provided, saving the patient's life immediately? Cardiac arrest, in the past, had dismal outcomes; however, depending on the etiology, medical advances related to induced hypothermia has produced dramatic improvements in outcomes, with predictors of outcomes being extended into the period of 24 to 72 hours. 34, 35 Finally, as noted by Miller 36 (2009), a standardized, limited order set is not a substitute for a well-defined treatment plan and a thoroughly informed surrogate.
Our results reveal clinical and safety issues related to confusion. The American Bar Association has a POLST legislative guide created and approved by both the Bar Association and the National POLST Paradigm Task Force. The guide specifically recommends that POLST documents be reviewed periodically and specifically when (1) the patient is transferred from one care setting or care level to another, (2) there is a substantial change in the patient's health status, and (3) the patient's goals or treatment preferences change. 37 With this requirement and in addition to the necessary communication component of physician orders and advance directives, the addition of safeguards is possible. The ABC (airway, breathing, and circulation) mnemonic has proven useful in resuscitative medicine, especially as it relates to certification processes, for example, course work and certifications in advanced cardiac life support, pediatric advanced life support, and advanced trauma life support. The surgical pause is a hospital safeguard used to resolve issues of wrong patient or wrong-site surgery. Combining the two creates a resuscitation pause or an advance directive pause, which acts as a rapid and simplistic patient safety checklist 38 ( Fig. 2 ). This could be applied to all acts of resuscitation (not only cardiac arrest) when encountering any document.
Limitations
The present study has limitations. The respondents were derived from 1 state of a nationwide professional organization. In addition, the response rate was 26% but is consistent with previous research directed by Pa-ACEP that typically produces a response rate of 25%. Despite these limitations, these findings are very unlikely to be limited to Pennsylvania alone because there is little difference in the practice and curriculum of emergency medicine across the country.
Another issue pertains to a suitable level of consensus decisions in the context of resuscitation. We chose consensus with a supermajority value of 95% and provide precedent on the basis of educational objectives. Some readers may find this value unacceptable because it accepts a 5% error rate. As well, a consensus of response (or opinion) does not necessarily equate to "correct" decisions.
Randomization was not used in ordering the questions in this survey. It is known that the survey context effects exert effects on survey responses. 39, 40 It is entirely possible that context effects were operational and were responsible for some of the changes in responses we observed for similar scenarios (cited in the Results).
Finally, we are unaware of any data to date showing the correlation between responses to written scenarios versus decisions in actual emergent conditions with critically ill patients. This deficiency is universal to all survey research, although our findings are consistent with other literature.
CONCLUSIONS
Our data suggest that POLST orders can be confusing for Pennsylvania emergency physicians and, likely, for physicians nationwide. Continued research, education, possible licensure requirements, and safeguards (such as the Resuscitation Pause patient safety checklist) are necessary to ensure both patient autonomy and appropriate care for portable documents involving treatment instructions.
